The first striking feature about ankylosing spondylitis is its increased incidence in men. The second is the relatively early age of onset, particularly when compared with rheumatoid arthritis. Most cases start before the age of 30 years. Mathematical analysis of the sex and age distribution of the disease suggests that it is a spontaneous, disturbed tolerance, autoimmune disorder that is initiated by three independent random events. On anatomical and other considerations it is possible that the primary autoantibodies in this and related diseases, where the target tissue lies behind a blood-tissue barrier, should be found in the oM2-macroglobulin fraction (P R J Burch, personal communication).
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Genito-urinary Infection
The increased incidence of sacro-iliitis and clinical ankylosing spondylitis in patients with Reiter's syndrome is well known. Sacro-iliitis in some series is as high as 50 %. Reiter's syndrome affects men almost exclusively, and the occurrence of ankylosing spondylitis in men in the reproductive phase has suggested that genito-urinary infection may be the basis of the disease. Mason et al. (1958) showed that chronic prostatitis (defined by clumps of pus or more than ten leucocytes in several half-inch microscopic fields of the prostatic secretion) was present in 83 % of 54 men with ankylosing spondylitis compared with 33 % in a series of 85 men with rheumatoid arthritis. More recently, Grimble & Lessof (1965) have shown prostatic antibodies in the serum. Presumably a positive test is usually due to chronic inflammatory change in the prostate, although no correlation was attempted between chronic prostatitis and prostatic antibodies in these patients. It has been assumed by some that the presence of chronic prostatitis indicates infection. It therefore needs emphasizing that other processes besides infection produce inflammatory changes, and the prostatitis could equally well be due to an immune reaction.
The belief that chronic genito-urinary infection may be the cause of ankylosing spondylitis has been further supported by the statement that in patients with paraplegia, all of whom have chronic genito-urinary infection, there is a high incidence of sacro-iliitis (British Medical Journal 1960) . Review of the literature, however, casts doubt on whether the changes depicted in the films of the sacro-iliac joints are the same as those present in ankylosing spondylitis and Reiter's syndrome . We have therefore investigated 38 men with paraplegia. Sacro-iliac changes were present in 12. The changes differed from those in ankylosing spondylitis. Erosion and complete ankylosis did not occur; the main change was loss of joint space. There was no correlation between genito-urinary infection and sacro-iliac joint changes. Nor was there any correlation between such changes and age, bladder calculi, decubitus ulcers, clubbing, contractures or weight loss. Sacro-iliac changes are, however, more common in patients with whom there had been delay in admission to a special unit, longer confinement in bed, and delayed mobilization. These are the very factors which correlated with pronounced osteoporosis of the feet. It seems likely, therefore, that the sacro-iliac joint changes are due to damage by abnormal mechanical stresses, to which the pelvis is subjected in this disease, acting on osteoporotic bone. In attaining mobility by means of crutches considerable stress is placed upon the pelvis and as the patients sit they do so upon unsupported bones and joints. There was no evidence from this study to support the hypothesis that sacroiliitis in conditions such as ankylosing spondylitis occurs as a result of chronic genito-urinary infection.
Association with Ulcerative Colitis In a study of 108 patients with ulcerative colitis, ankylosing spondylitis was noted in 3 (Wright & Watkinson 1959 ). This was a greater incidence than one would expect in the general population. At that time we received a personal communication from W M Court Brown and W R S Doll who studied 13,352 patients with spondylitis who had received X-ray therapy between 1935 and 1954. They calculated on the basis of certified draths from colitis between 1950 and 1953 that the expected numbers of deaths from ulcerative colitis in this population would be 0-65. However, at the time of enquiry 13 certified deaths from colitis had occurred. There have since been numerous reports of an increased incidence (1 -6-3-9%) of ulcerative colitis in patients with ankylosing spondylitis. Conversely there is an increased incidence (1 -1-6 4 %) of ankylosing spondylitis in ulcerative colitis.
We have therefore undertaken a study of 234 patients with ulcerative colitis and compared them with age-and sex-matched controls (Wright & Watkinson 1965) . Sacro-iliitis occurred in 42 (17*9%) of patients with ulcerative colitis compared with 11 (4 7 %) of controls. One interesting feature was that the sex incidence of sacro-iliitis showed no male predominance, moderate sacroiliitis was present in 10 (10%) of the men and 20 (14'8 %) of the women, and severe sacro-iliitis was present in 5 % of each. Some interesting differences emerged in the relationship of the colitis to the sacro-iliitis compared with its relationship to colitic arthritis, which is a specific form of arthritis occurring in association with ulcerative colitis. Colitic arthritis is closely connected with the bowel disease, being more frequent when the colitis is more extensive, of longer duration, and complicated locally and systemically. There was no striking relation between any aspects of the bowel disease and the incidence of sacro-iliitis, although there was a suggestion that sacro-iliitis was commoner in more longstanding and extensive colitis. Local complications were all evenly distributed among patients with and without sacro-iliitis.
Although sacro-iliitis was present in 42 of the patients, only 9 had ankylosing spondylitis clinically. Four othcr men with ulcerative colitis and ankylosing spondylitis not included in the series were referred. Spondylitis undoubtedly antedated the colitis in 5 of the 13. There is evidence that ankylosing spondylitis may be associated with a number of diseases of the bowel. An association with regional ileitis has been noted. Acheson (1960) found 22 patients with sacro-iliac changes (3 % of a series of 733 men with regional ileitis). Ansell & Wigley (1964) found that 5 out of 92 patients with regional ileitis had ankylosing spondylitis, and radiographic sacro-iliitis was present in 18 -an incidence very similar to that which we found in patients with ulcerative colitis. Dysentery is well known to produce such an association and gives a picture similar to Reiter's syndrome. In a recent review of 95 patients with Whipple's disease 18 (all of whom were male and had peripheral joint involvement) showed spinal involvement with radiographic changes of the sacro-iliac joints, compatible with ankylosing spondylitis in several instances (Kelly & Weisiger 1963) . It has been suggested on these grounds that the common link between the diseases is that there is a direct spread of an infecting agent by the venous plexus to the spine (Steinberg & Storey 1957) .
Association with Psoriasis
Another interesting association is that of sacroiliitis with psoriatic arthritis (Wright 1961) . Of a series of 103 patients who were considered to have psoriatic arthritis, with a negative sheep cell agglutination test, erosion of the sacro-iliac joints occurred in 20 (19 %). More recently we have observed in 11 patients with keratodermia blennorrhagica (the skin lesion associated with Reiter's syndrome) the development of psoriasis vulgaris. It is impossible clinically or pathologically to distinguish keratodermia blennorrhagica from pustular psoriasis, and it seems that the clinical picture is a spectrum with psoriatic arthritis at one end and Reiter's syndrome at the other. It was of interest, therefore, that definite sacro-iliitis was present in over half (Wright & Reed 1964) .
Genetic Factors
There is undoubtedly a familial aggregation of ankylosing spondylitis. De Blecourt (1963) found 45 (1 8 %) cases in 2,478 relatives of patients with ankylosing spondylitis compared with 2 (0 08 %) in 2,486 relatives of rheumatoid patients and the same number in 2,441 relatives of a control population. In siblings, parents, siblings of parents, and grandparents of patients with ankylosing spondylitis the disease was more common among males.
Summary
We know that ankylosing spondylitis occurs more frequently in men and its onset is primarily in the young. It shows a familial aggregation and is associated with diseases such as Reiter's syndrome, ulcerative colitis and other bowel conditions. It also occurs more frequently in patients with psoriatic arthritis. It is tempting to suggest that in patients predisposed to ankylosing spondylitis the occurrence of a disease such as Reiter's syndrome initiates the spondylitis. It is possible, however, that conditions such as ankylosing spondylitis, psoriasis and ulcerative colitis are all genetically determined, and are linked together.
Dr J Sharp (Devonshire Royal Hospital, Buxton, and Withington Hospital, Manchester)
The Differential Diagnosis of Ankylosing Spondylitis
The diagnosis of ankylosing spondylitis is usually straightforward. The typical picture, the young man complaining of pain with prolonged morning stiffness in the low back and buttocks, the symptoms coming in attacks lasting a few days to a few weeks, is characteristic and should immediately raise the suspicion of ankylosing spondylitis, which can usually be confirmed in the quite early stag.s by X-raying the sacro-iliac joints.
Ankylosing spondylitis is five to ten times commoner in men than in women, but in women the disease is sometimes encountered in a very mild form in which the radiological changes in the sacro-iliac joints may be slight or doubtful for years and there may be little or no limitation of spinal movement. In such cases help towards the correct diagnosis may be obtained from the occasional occurrence of iritis or from a family history of ankylosing spondylitis in a near relative. When the radiological changes are unilateral the possibility of tuberculosis should always be considered. The disability in such cases is not usually severe, but accurate diagnosis may prevent unnecessary diagnostic and therapeutic procedure, particularly gynecological. This type of presentation, with pain in the low back and buttocks or in the buttocks alone on one or both sides, accounts for over three-quarters of patients with ankylosing spondylitis. The commonest mistake in diagnosis in the early stages is to attribute the symptoms to lesions of lumbar discs. The main features helping to distinguish disc lesions from ankylosing spondylitis are that in young people a disc lesion is usually fairly clearly related to a traumatic incident (although this does not apply to people in their 30s and 40s when ankylosing spondylitis can still begin) and that, while patients with disc lesions are often mildly stiff in the low back for a few minutes in the mornings, morning stiffness is not a prominent symptom and is usually only elicited on direct enquiry and their symptoms are usually worse when they have been up and about. If, as a result of disc prolapse, there is involvement of spinal roots with parnesthesis, selective muscle weakness and reflex changes, then the differential diagnosis is easy because these are not features of uncomplicated ankylosing spondylitis.
The sedimentation rate is also helpful, although in almost 40 % of our patients it was 20 mm or less (Westergren) when they first attended.
A normal sedimentation rate, particularly in the early stages, by no means excludes the diagnosis; it will almost invariably rise as the tempo of the disease quickens. On the other hand, an elevated sedimentation rate indicates that whatever degenerative changes there may be in the spine, some additional process is present.
Greater difficulty attends the diagnosis in patients who present in other ways. Those who present with segmental pains arising from one or two adjacent spinal segments can be very misleading because one of the hallmarks of ankylosing and the other types of inflammatory spondylitis is that the symptoms are not usually focal in distribution, but arise from wide areas of the spine. Furthermore, these segmental pains are relieved by rest and aggravated by activity in contrast to the usual pains in spondylitis. This
